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DECLARATION OF DR. ANTHONY JOHN KINNEY UNDER 37 CFR 1.132 



1, Anthony John Kinney declare as follows: 

1 . I am a citizen of the United Kingdom and am a permanent resident of the United 
States of America, residing in Wilmington, Delaware. 

2. I received a B Sc. in biology from the University of Sussex in 1980 and a D. Phil, 
in biochemistry and cell biology from Oxford University in 1985. 

3. I served as a research fellow in the Department of Food Science at Rutgers 
University, New Brunswick, N.J. 9/87-5/89. 

4. I have been employed at E. I. du Pont de Nemours and Company (DuPont) since 
June. 1989 and presently work as a principal investigator for DuPont's agricultural products 
and am presently working on expression of storage oil genes. 

r-. I have authored in excess of fifteen refereed articles in the field of biochemistry. 

o. I have reviewed the above-identified case, and the Official Action for the subject 
case ' October 30. I understand that this declaration is being submitted to address 

ti - of the rending claims under 35 L'SC I 12 first paragraph or second paragraph 

i n, \i iicrewim .ue a number ot amino acid sequence alignments and phylogenetic tree 
' 11 " : ,; ^ r ; « : *" - u^i-AC T ucna-i^ desauirases or acvi-ALf 12- 

hydroxvlases which were discussed with the Examiner at the interview held on December °, 

; i;: ^ HV .\ i 1 , Rnf V :iiA 1 I[fis ;,Ai, ' r ' s Hi: IN( i I )! I'OSHI !) WITH Tilt: \ D STAlf.S 

ADDRi:>SH; TO AnSI ( ( >M\1!NNI0NF;:R FOR PATINTS, WASHINGTON DO ^^l'^ 1 ' 

on mis da ii-: ' ^ ~" ' 
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1997. All of these figures were prepared using the Megalign program from DNAStar, Inc., 
applying the comparison method of Hein (1990, Meth. Enz. 183:626-546). 

The subject case discloses nucleic acid fragments encoding several plant CI 8:1 acyl- 
ACP delta- 12 desaturases and a plant CI 8:1 12-hydroxylase which can be characterized as a 
delta- 12 desaturase related enzyme. These nucleic acids encode proteins that form a distinct 
class of enzymes with regard to their amino acid sequence conservation. 

Attachment I presents an alignment of the polypeptides set forth in SEQ ID NOS:2, 4, 
6, 8, and 12; these are the predicted gene products from the nucleotide sequences set forth in 
SEQ ID NOS:l, 3, 5, 7, and 1 1. The shaded residues in the alignment indicate those residues 
that are conserved when compared with the Arabidopsis polypeptide ( SEQ ID NO:2). 

Attachment II is a phylogenetic tree depicting the calculated evolutionary/structural 
relationship of the sequences aligned in Attachment I. These figures clearly depict the close 
evolutionary/structural relationship among these proteins. Furthermore, it is also apparent 
that the 12-hydroxylase from castor is a member of this class of proteins. Within these 
alignments i. can be seen that the delta- 1 2 desaturase from soybean is more closely related to 
the hydroxylase from castor than it is to the other delta 12-desaturases disclosed in the subject 
specification. The sequences disclosed in the instant specification are also very closely 
conserved with other plant delta- 1 2 desaturases. 

Attachment III presents the amino acid sequence alignment of the previously 
mentioned polypeptides with those of other desaturases that have appeared in the public 
domain since the filing of the subject case. The additional sequences are for the proteins from 
Brassicu juncea. parsley, potato, sunflower, and peanut (GenBank or EMBL accession 
numbers X91139. U86072, X92847, U9 1341, and AF030319, respectively). The 
corresponding phylogenetic tree for this expanded group of protein sequences is found 
(plotted on a logarithmic scale) in Attachment IV. These comparisons show clearly the 
relationship between these sequences, and convey graphically the expectation that any one of 

iivbntoion rrrbe for genes encoding other plant delta- 12 desaturases or desaturase related 



Delta-12 desaturase or 12-hydroxylase protein sequences are structurally 
distinguishable from those of the next must closely related class, the delta-15 desaturases. 
Attachment V presents an ammo acid sequence alignment of the previously described 12- 
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desaturases with the sequences of plant delta- 15 desaturases that were disclosed in WO 
93/1 1 245 (now pending USSN 08/244205). As suggested by the data within the specification 
for the subject case, it is relatively easy to identify delta 1 2-desaturases on the basis of their 
similarity, and moreover to distinguish them from the delta- 15 desaturases due to their 
dissimilarity The shading in this figure indicates those residue that are conserved relative to 
the delta- 12 desaturase of Arabidopsis. Alignment of the 1 2-desaturases indicates that there 
is approximately 50% strict conservation or identity of amino acid residues across these 
proteins, however, they share only 30%-35% identity with any of the delta-15 desaturases. 
The phylogenetic tree depiction (Attachment VI) shows quite clearly that the two classes do 
not overlap. Rather, their members are separated by a highly statistically significant 
divergence, as is indicated by the scale along the bottom of the figure. Further support for 
this distinction comes from failed experimental attempts to use a gene encoding a plant delta- 
15 desaturase as a hybridization probe to identify and isolate genes that encode plant delta-12 
desaturases. 

The delta-12 desaturases are members of a group of proteins that catalyze various 
oxidaf 15 of CI 8:1 fatty acyl groups at the C12-C13 bond. That is, other activities are 
known \h:ch catalyze mechanistically similar oxidations at this position, but do not 
necessarily produce a double bond in the product. However, it is not possible to say that 
these represent different classes of structures. 

Disclosed in the subject case is the cDNA sequence from Ricinus communis (castor 
bean) encoding a 12-hydroxylase, which is a desaturase-related enzyme. The amino acid 
sequence of this protein is seen to fall cleanly within the "delta- 1 2 desaturase" group when 
analyzed by a comparison method such as that of Hein (1990). Attachment V and VI also 
include within their presentations the placement of the hydroxylase from Lesquerellafendleri 
(WO 97/30582, SF-Q ID NO:4). What is striking about this comparison is that the 
Lesquerella hydroxylase and the Arabidopsis delta- 1 2 desaturase are more closely related to 
each other than they are to any other hydroxylase or desaturase included in the analysis. Not 
only are the proteins indistinguishable on the basis of their sequence, but it is now known that 
:• rr.v, rv !v -..v< s jMe v ,! : -;':-.- : -h the- with reearJ to their faction. Bruun et a! recently 
'•"" rl!vJ lc>u! " s vi -M^'i"K--nt., which sought to identify amino acid residues that disposed a 
i < v.i - ciUi-i a dcsaluiitic <•< .i ::\d:u\\iasc ■Broun ci ai.. ir: Phvsiciug\ , 

,? ■ u - " : ■ ■' \f- ■'. n;. .-.<■ v. ., ■ r >. w:v; : r> ..• .: .i~\-- 
Academic Publishers. Dordrecht. 1997. pages 342-344; a copy of which is enclosed 
herewith) During the course of their work, the authors expressed the "hydroxylase- Irom 
;;1 :>CJ: ' : llnJci tllc ^''"""1 oi an inducible pr.»moici-, and found that when 
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compared to the uninduced control, the induced transformant produced both the CI 8:2 fatty 
acid, linoieic acid, and the 12-hydroxy form of oleic acid, ricinoleic acid. As it is known that 
yeast normally does not make detectable amounts of either of these oleic acid derivatives, it 
follows that the single protein from Lesquerella is responsible for the production of both ' 
products. Accordingly, it is both a "desaturase" and a "hydroxylase:' These researchers then 
showed that mutation of only six amino acids (out of a total of 384 residues) was sufficient to 
convert this to a protein with properties closer to those of a "pure" desaturase. These results 
are depicted graphically in Figure 1 of the reference. Thus, it is apparent that this structural 
and functional class of proteins certainly includes more than enzymes that catalyze 
desaturation. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Respectfully submitted. 





DR. ANTHONY JOrTNXTNNEY 
Date: ^ 
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helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
Peanut . PRC 
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':' V A T T Y F 
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I , ! , i ■ 




P I. S Y 1 A 


W F L 
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120 
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D 


L 


S 


F 


A 


F 


- I 


F 


Y I A T T Y F 


H 


L L P 




-'P F S;L I A W P I 


Y : W V 


L 




New s oyx f a d2 . p ep 




Y 




F 


c 


L 


S 


F 


L S 


Y 


S I A I'N F F. 


E 


Y I S 


s 


P L S-'Y V A 


W' L V 


Y 


W; L 


F 




CASTOR FA-OH . PEP 


L I 


S 


D 


1 


'I- 


X 


A 


;'s 


C F 


Y 


. Y VAT Y -F 


c 


L :V- P 


Q 


P L-'S Y;L *A W P *L" 


Y ;W 'A, C X> V -G.- 


New araxfad2 -pep 


L I 


W 


D 


1 


I 


X 


A 


s 


c'f. 


Y 


y.V.'a-t T Y. P 


F 


L. L P 


■ N 


p 'l ,s:y; f a •: w p ;t.y;w aV.c ; q g. 


New canxf ad2 . pep 




VI 


D 


L 


V 


I 


A 


A 


A L 




Y " F A! L A I I 


£ 


A LP 


<^ 


P L R Y. A A W P" L V.W'. I 


A Q* G . 


cornf ad2e . PFO 


L I 


W 


D 


i 


I 


1 f 


A 


S 


C,F 


Y 


Y -V.A T T Y- F 


P 


L; L" P 


H 


p l s • y v a w pl -y:-w'a;c"q "g" 


bjunf ad2 . PRC' 




S 


D 






I- 




A 


V L 




H I i T'.T Y" F 


H 


H L -P 




p l 's v s ; A 


W A S 'Y'W V 


V 


G/'.-G 


helianf ad2 . PRO 


/ V 


Y 


D 


L 


V 


I 


A 


s 


I L 


Y 


F V A T N» Y I 


Q 


L -Lr P 


H 


P L-S Y- I A 


W--P; 1 


H 


G F 


V 0 G 


petroseiFad2 . t RO 






D 


L 


I 


L 




s 


I M 


Y 


Y'V; A N T Y F 


?i 


l/ L P 




P Y C Y I A, 


W P 1 .Y W I .C 0 G. 


potatoFad2 . PRO 






T) 


L 


L 




A 


Y 


L L 




V' T A T'T Y F 


H 


K L : P 


Y 


P F S F L A 


w p; : i 


Y'.W.A 


I 


Q'^g' 


Peanut . PRO 
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A 


H E 




G K H A F S D 


Y 


C» w i. 




D T V G L T 


I, H S 


S 


L L 


V 


P Y 


Ma] or i ty 
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l30 
l 
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1 

1 b 0 
1 










1 

16 0 
t 




Li 




G 




w 


v: 


I 


A 


H' E 


c 


G-H.H A'F S K 


Y 


C: w v 


r. 


D '.' V . G L r r 


; h. s 




l 


V 


FY 


N w S'^yxfrtdz .j >n 


: i. 




G. 


H 


w 


V 


I 




ti.E 


c 


d H H A F' S E 


Y 1 


Q- - A 


D 


D 1 V.G'L-'T 


v h"'s' 




L L 


V 


P'V 


CASTOR FA-OH. PE? 


















K ^ 








^ ' W T . 






F K 




t j r 




P Y 


■ = r "i x t a d .' r -t 






r; 




w 


\ T 


I 


A 


H" e 




OH A A F S D 


Y 


c w I, 


V 


D T V G L I 


F H S 


F 


L L 


V 


P Y 


N e w anxfad 2 . p ^ p 














T 


n 






n H H A F S U 


Y 


- : L 


D 


ii v g r, v 


i H 3 




L M 




P Y 








G 










A 


ii' E 




G;H ii A'F S D 




C' W L 






- h > 








P i' 




* r t 


T 1 






'w 




T 


A* 


p F 




G H HA F S D 


Y* G W '■.* 


r» 


D T ' V G 1 Y 


I , H 'S 




L L 


V 


P -Y : 


ne: ian f ad2 PR ..■ 








I 


w 




I 


A 


K , S 




G # K H A F S D 


Y 


V W L 






: h s 




L L 


V 


P Y 


: • * r -iK.-H. : 








T 


w 


V 




A 


HE 


c 


G " H H A F S D 


Y 


0 vi 'J 


p 


D T V G L I 


L H S 




L - L. 


V 


P Y, 


potatoFad2 . PRO 




T 








t r . 


I 


A 


H E 


f* 1 


G -H H A -F S K 


Y 


q- :. v 


D 


D ^' V ■ G l : 


:. H s 




L L 


V 


P : Y 
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* W K Y S H R F H H 3 N T G G L K k PEVFVPKPK S K V S W Y S K Y L - N Majority 

, i 1 r 

l&o i^o 200 



s 


w 


K 


I S H R'R" H. H'S N T G S L I) R' D E V-'F. V P ' K P KJS-. F 


V 


A W F 


S 


K Y I/: - 


N 


New soyxf ad2 . pep 




K 


•r.S H'R' R 7i .^; : S. N I G S L :E R D:e V F- .V P K S K S K 


J 


s W ,y 


S 


K : ;,y l- - 




CASTOR FA-OH.PEP 


s 


w 


K 


V, 5 K fc; R H'-H^S N T. <3 .S '-l; E"R -0 E'-.V-'F- V P 10 Q-* K . S. V A"I K?W *Y G ;K Y ,L - 


M 


New araxfad2.pep 


s 


w 


K 


Y S H R R H H : S N T;& 9 L;E R D ;E ' V- F V P- R R S Q T 


s 


S - G 


T 


A S T - 


s 


New canxfad2.pep 


s 


w 


K 


Y S H R R H S N T G S L E R D E; V ^F-V, P K K K E A 


L 


P VTY 


T 


P Y V Y 


N. 


cornfad2e. PRO 


s 


w 


K 


Y S H R R H. H 'S N T G S L E R' D E V' F V P K K K.'S V 


I- 


•k w y 


:G 


K Y X/ - 


N 


bjunfad2 . PRO 


s 


w 


K 


YS H H R : H r H: S N -T G S L E R D 'E V 'F V P K S R S K 


V 


? W Y 


s 


■K-.V F - 


N 


helianfad2 , PRO 


s 


w 


K 


Y & H R R K-a BUT G S L ffR D E' V-:F; V P iO P K S;E 


L 


Q S V 


A 


K Y T - 


-N 


petroselFad2 . PRO 


s 


w 


K 


Y S H R. R H H- S N T.G-S L E R D E- V: F V • P K P KvS Q 


L 


G W Y 


S 


K Y, <L - 


N, 


potatoFad2 . PRO 


s 


w 


K 


I -S H B R H B-S N T G S L D R N E- V.R-V P K P K S K 


V 


S W- Y 


N 


KvY M - 


N 


Peanut . PRO 




p 




RVVSLTVTLTLGWPLYLAFNVSGRPY 


D 


R - F 


A 


C H Y D 


P 


Ma jori ty 



210 22C 230 240 

— ; ; 1 ; : L_ . . J L_ 

P L G R A V S L L V; T L T I G W P M Y t- A ,F N V S-G^R P Y-D S --FAS H Y H P New soyxfad2.pep 

P P ,G R. V L T LA A T L L L.G W P.L Y.£ A< FgN V- V.G:']Et- P .Y : P R - F. A C.'H. Y D P . CASTOR FA-OH.PEP 

P t:G.R;I M.K'tr ;T y,Q F .V,ir G W,P" L v . y -X- A';? JITS G -R"?. Y : D u G- - F.A C.H FjF : .P. New araxfad2 .pep 

7 r G R T 7 fcf i T. F* T £■ G l . W P; ; L ^ % A '^Fv R V fe&KY;p G^G ;FA&'F H P; New canxfad2.pep 

P V G R V V H I V V^' L T L\Q WP^k^T N.A S tJ^P-YP R - F/jAC H -F, D P' cornf ad2e . PRO 

^ L G'-R.T V "^Jj r T-^'^G\ F^ T ;U> W ,A^F^^,^;5;^^ : RV^i^ P E G P~A\&-}1 F- H bjunfad2.PRO 

T V G R. f V S M F .V,T L T L* Q W P' L: '"Y? Li* A N' V. ^ ^f^R - y^jD. R - 'f A'c/'H^ Y V > helianf ad2 . PRO 

P, P G H V L T -t L V;T L T I;"G W ;P" I> Y ^L: L F >I ' V; ^ :R C H X. E R - F^A C- H Y D P petroselFad2 . PRO 

P P G R V L S jj T- I T L T L G W P/L "l; A ;F x N; V ScGvR p ; r;D F - ,F- A-;C-'H Y D >■ potatoFad2 . PRO 

P P G R' A I S L V I T L T L G W P L V Ii A* F fJ V S O R. p: Y D F - F*1A S H Y D P Peanut . PRO 

P I Y N D R E R I, 0 T Y V :n r: A G I 1 A V C Y G L Y P. Y A A A K G L A W V V Maiority 

1 1 1 ■ ■ — ■ — ^ r— — r 

_ L 1 . _L_ li_ 

A P I Y S U R E R t,'L I Y- V S D- V A L F S V T Y S L Y;R' V A T L K O L V W L L New soyxfad2 .pep 

1 -P-I.F 3 E^e^iy'I A D'L G - 1 F AT T F V I<Y-"g ATM A* K G, L A W V M CASTOR FA-OH . PEP 

A P I V N E Q I/'S : .D A' 0 ^ Ii' A V v C ' F G' U-'Y R:YvA A>aVq G;M^A S ;M !I New araxfad2 .pep 

A P I Y. N,D::^;E,R: L ;Q^.I Y. 1 S D .A -C I i ; -A,V Y G i L P Y.ACA;V QCG.V AiS M V New canxfad2.pep 

; -P I ' y N 'n R-'k R- A Q I F V S.DA G. V V a!v.A F GL< Y" K L A A : /A. F G\V W W V V cornfad2e. PRO 

APT Y N JD' R. E: *R- L. Q:- I Y V S D A G 3T 1> A; V"- c' Y g" .h Y^R^ Y A A ^ A Q--G : V A S W V bjunfad2 . PRO 

' P M Y.N F. .R : K Y Q ± V M A D ■ I G'l V I T S F I t» : Y^R V : a'm A K G I, V W V I helianf ad2 . PRO 

; P r Y S & RE R V .A 01 V S DAG V L- A V- S Y C>I/.<Y / R^L A V A ; . K. G : L T W V L petroselFad2 .PRO 

: P I Y IT N R E' R L Q I r I S D A G V L.G V-'C Y I, L Y;"R I A, L V K G L A W L V potatoFad2 . PRO 

A P I"Y S N -R'E 'R/L- L I Y. V S D S S V F A,V.T Y L t' Y- H I A T L K G. L G W V V Peanut . PRO 



PLLIVNGFLVLITYL QHTHPSLPHYDSSEWDWL K G Majority 



2 9C 
I 



. Y G V P L L I V-N^G F L- V T 1 'T Y L.'Q H T 'H F A L P H /Y^D S S" E W D W L- r. G New s^yxi dd: . pep 

. Y G V P L L 1 V'N.G F L V M f T Y L Q H; T- HP A I P.R Y"G S S FJ WD W h P. G ' CASTOR FA-OH. PEP 

L Y G V P L L.I V N, A FL;V : D I T Y; L ;Q H; T HPS L P^H YDS ^ E l V7 D W L R. G New araxfad2.pep 

■ ■/ p :.■ l' i v n f_ 2 v; l z t, y l h ,t h, p s. l,p h.x;l S £ ,E V v I- V. L F G '."^ i. : 

■ Y ■■ V P L L'T' V N'AW L 'V L' 1 T Y" L O H"T H P' S L P'H^Y D'SS E V'D W IS J R G - .r ;.f il . rp- 

\* ' 7 T . r.'*T V ?, T/ A F :/V r. 7 "T V L "~* H T T-f P ~ T P H ^ ^ ^ ^ V T TJ 1 'i'J T ^ C ,- " : r " 3 " " " " 

. Y G V P L' M V V>N A F -L" V : L T Y L v Q' H TH'P G L-' P.--H>Y<'D -S *S -'E W h L h q, neuanraa- P.-;j 

' Y ~ " T T. 7. V N ' F 'Z: V L " T T " L C KT H P V L P'H'Y *' 'S E W 'D W L P G r ■- ■ ; r •. :2 r r - " 

Y G V P L L V v/N"-G F.L-y L.I T Y-L Q H T H P S LP H Y;D S . T E W . D W L . R G pot at. Fa, L. . i P 

- Y 0 7 P I. L I V ' N ■ G F'L V.t'I T Y L O H T H A S' L P-H" Y' D-S S E W-D W lVr G P.-j: - rp- 
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o r : Y 



— r 

3 3 0 



I L N K V F H N 



L A T M 
M V TV 
L A T V. 
L A T V 
L A T M 
L A T V 
L A ' T - V 
L A T V 
L A T C 
LA TV 



D R D 

d r -p.; 

D R P 

D R D; 

D R D; 
D Rj> 
D R D 
D R V 
D R 0 



' Y G.t 

Y V 

,v:.G'-t' 

.Y <s I; 

Y G. t. 
•Y .13 V 

Y G X 

Y G 7 

Y G V- 



L- N 0 G 

^ N R V, 

i< n soy-' 

L A 



F H 
F H 

F H 
F .H 
F H 
F H 

L 

K H'. 
F.H- 



[ T D 
1 

340 
L. 



HVAHHLFSTMPHYHAM £ A Majority 



H I .TtD 

;n . i. a :d 

n x- T : D 
n i ^ p, 

'N't' T D 

h 

W I T D* 

N X T .D - 
H I,T-D 



T K.V 

t tc y 

T\ H E 

TTKV 
T H V 

T H V 

'i.H V: 
T^V 



3 50 
-L 



360 



A^H-rH ; L;r^rT:^^;^H ^^$fi^ New soyxfad2 



A ;H^,;r. ;.F' A ;.7;V^ ^H I^M^^ 
A.rftf'L;.^ 

A H;h;.l F^t ^^^ V^h J\.-H^A, 
A H H I/J F S " ?:M.:.P H-JY H V 

v « : k>^' ; ^ 

A irx'^S-^^ 

V H ■uX^;S /fi.-M;'? '^'cT^^wSBfiL' 



, pep 

CASTOR FA-OH . PEP 
New araxf ad2. pep 
New canxtad2 . pep 
corn tad2 e . PRO 
bjunfad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
pota toFad2 . PRO 
Peanut . PRO 



G D Y Y Q F D G 



3 7C 
L_ 



F Y K 
, — 

380 



AMWREAKECLYVE PDEGGS Majority 



M A 

K A 

K A 

K A 

K A 

K A 

K A 

K A 

K A 

:■; a 



I K P I 

I K- P X . 

I KP.I 

x k'p r 

I R P. I 

i Kp r 

L K P V 

1 K.P I 

V K P L 

I K P I 



L G E 

M G; E 

L <? E 
L'G 9 
J< : G D. 

i.h e 

U-G ;D 
L G J>. 
L G 



'Y^V D 
.Y.,}f.R Y.p^O 

YvY; h F : 'Dj p 

:^;^R-#/;t);K 
y:?f R F;p D 

Y ' Y Q F.-.'D r.G 



T : P 
T;P: 

•;t : p;: 

T'P- 



3 90 
— J 



T 

400 



F Y: K 

f v.k 

W Y ,V 

v v ?; 

V A Y. 

v. 

F Y\V' 

V V K 
I XY 
F Y ; K 



h L W 
A- L W 
AVM ,Y 
A^W 
A^ T W 
A7M;>' 
;A;*tf W 
A : M W 

E ;M^W 

A. L W 



R £:A 

RE A 

R '. E A. 
R v JEvk 

r\^m 
r-'b^a 

R ^ X: 

R. E A 



R ^. <C- L 
'K-EV L 

G e!$ ;I 

K L 
K iE^C iL 

k:e : „c L 



y^V-vp.^^E GTS 

F V;i^E^' E G A P 

\ Y^^^PJSSr' Q & E 

;y^'3b^p/e d - J - - 

:Y^^i^T]|i E G D Q 

Y:-,\r^ K^E S S Q 
Y;V'0E;:P^D GAS 



New soyxfad2.pep 
CASTOR FA -OK . PEP 
New araxf adj. pep 
New canxfadl'.pep 
cornf ad2e . PRO 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
Peanut . PRC 



. i 

K G V Y W Y r. N K Y 

i G V r W -Y R -K -K Y 

K G V Y W Y N K-Xj' 

K G V r W Y n'n : 

K G V F W ZK K K F 

K G V F W Y N N K L.. 

- G V F W Y Y N k M 

K G I :• W Y N N K L 

K G V F W Y K N K L» ' 

K G VY W Y Y N K. F 



New s oyx fad! pep 
CASTOR FA -OH , PEP 
New araxf ad2. pep 
New canxfad2 .pep 
cornfad2e PFO 
bjunf ad2 . PRC 
hel ianf ad2 . PR 2 
petroseirad2 . PRO 
potatoFadi . PRO 
Peanut . PR j 



> raxfad2 pep exactly. 

. ,'ca so \i< f ad2 . c>e x. ■ : 

<u\S~i\)r. : A- ^Jn.r'EI ; 

New c:a:i:-;f ad2 . :;er.> : 



.-hade ' w i f h t-: t ur .ju-.-, se at 4 0% fill) residues that match 

soybean delta- 12 desaturase 
cda tu l' 1 2 -~ 1 iV 'dif uxy 1 a so 
/vrabidopsis delta -12 desaturase 
cano 1 a de 1 1 a - 1 2 de s a t ur a se 



sely d-; l-^- i 2 dt 
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88.8. 



- New soyxfad2.pep 

- Peanut. PRO 

• CASTOR FA-OH.PEP 

■ he!ianfad2.PRO 

■ potatoFad2.PRO 
petroselFad2.PRO 
bjunfad2.PRO 
New canxfad2.pep 
New araxfad2.pep 
comfad2e.PRO 



500 



400 



300 



200 



100 



New soyxfad2.pep = soybean delta-12 desaturase 
CASTOR FA-OH.PEP = castor 12-hydroxylase 
New araxfadZpep = Arabidopsis delta-12 desaturase 
New canxfad2.pep = canola delta-12 desaturase 
cornfad2e.PRO = corn delta-12 desaturase 
bjunfad2.PRO = Brassicajuncea delta-12 desaturase 
helianfad2.PRO - sunflower delta-12 desaturase 
petroselFad2 PRO - parsley delta-12 desaturase 
potatoFad2.PRO= potato delta-12 desaturase 




Attachment V 



rient Report of USPT03 MEG, using J. Hein method with PAM250 residue weight table. p age 1 

ay, January 26, 1998 5 42 PM 

M - -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- -- -- - Majority 

1 1 1 r 

10 20 30 40 
1 1 1 L_ 

H ----- - - - -- -- -- -- -- -- -- -- -- -- -- v- -- -- -- - - New araxf ad3 .pep 

tfjANLVLS ECGIRPLPRIYTTPRSNFLSNNNK--FRPS- - - New araxf add. pep 

-- -------- - - - - -- -- -- -- -- -- -- -- v - -- -- -- -- New canxf ad3 . pep 

f _____________________________ k __ FR q S ___ New C anxfadd.pep 

M":-----------------------------V--------- New soyx£ad3.pep 

M! ------ - -- -- - ______ __ - -- -- -- -- ATWYHQKCGL New soyxfadd.pep 

K; -------------------------------------- - New soyxf ad2 . pep 

Mi -------------------------------------- - CASTOR FA-OH.PEP 

A ________-__-__--_____________ s _____.___ CORN FAD2.PEP 

M' -------------------------------------- - New araxf ad2. pep 

M>' --------------------------------------- New canxf ad2. pep 

M\ -------------------------------------- - lesqOH.pro 

if, -------------------------------------- - bjunfad2 . PRO 

$ -------------------------------------- - helianf ad2 .PRO 

----------------------- - _______________ p etroselFad2 .PRO 

-------------------------------------- - potatoFad2 .PRO 



-------------------------------------- Majority 

1 1 1 r 

50 60 70 80 
I I I L_ 

---------------------------------------- New araxf ad3 .pep 

-----------------------------LSSSSY---- New araxfadd.pep 

--------------------------------------- - New canxf ad3 . pep 

------------------------------PSSPRF--- - New canxfadd.pep 

________________________________________ New soyxf ad3 .pep 

F L A F V I F K P R T G A A L S S T S R V E F L D T N K V V A G P K F Q P L R New soyxfadd.pep 

------ - - - - ____________________________ New soyxf ad2 .pep 

------------------------ CA5TOR FA-OH.PEP 

________________________________________ CORN FAD 2 . PEP 

- - - - - - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- New araxf ad2. pep 

________________________________________ New canxf ad2 . pep 

_________________________--_______„_____ lesqOH.pro 

________________________________________ bjunfad2.PRO 

________________________________________ helianf ad2 . PRO 

________________________________________ p etroselFad2 . PRO 

--------------------------------------- - potatoFad2 . PRO 

New soyxf ad2 .pep = soybean delta- 12 desaturase 

CASTOR FA-OH.PEP = castor 12 -hydroxylase 

New araxf ad2 .pep ~- Arabidopsis delta- 12 desaturase 

New canxf ad2 .pep - canola delta- 12 desaturase 

CORN FAD2.PEP - corn delta- 12 desaturase 

bjunfad2 . PRO = Brassica juncea delta-12 desaturase 

helianf ad2 .PRO = sunflower delta-12 desaturase 

p_troselFad2 .PRO = parsley delta-12 desaturase 

p3tatoFad2 . PRC) = potato delta-12 desaturase 

It-sqOH - besquereiia fendieri 12 -hydroxylase 

r ,v-w a rrix t a< \(\ .[* >[> - Ar ah i dops i s p 1 ast idic de 1 1 a - 1 5 do s atur ase 

New soyxf add - soybean plastidic delta-15 desaturase 

.<_'.-„ aIu'.I. . jv , v"*..a.:< u i i.i _>_ __'oS _iVt.i _ _u.r_Lti"' i . ) Lit 1 { . ui • -i ;->(_■ 

New araxf ad3. pep - Arabidopsis microsomal delta-15 desaturase 

New co__xraa_, .pep -- ca__ola nucrosonvii delta-15 dosatoras_: 
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90 
I 



100 

I 



— I — 

110 



— r 

120 
L_ 



Ma] ority 



KTSSS PLS FGLNS RDGFTRNWAL 



RLN--------------SRNWAL 



N L R 



E R 



New araxf ad3 . pep 
New araxf add. pep 
New canxfad3.pep 
New canxfadd.pep 
Mew soyxf ad3 . pep 

NWGL--------- - ------ New soyxf add. pep 

New soyxf ad2. pep 
CASTOR FA- OH . PEP 
CORN FAD 2 . PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH .pro 
bjunfad2 . PRO 
helianfad2 . PRO 
petroselFad2 . PRO 
potatoFad2 .PRO 



PLPPPCKSCRHHRSFF 
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— ! — 

130 



140 
I 



, — 

150 



NVSTPLTT 



NVTTPLTV 
KDTKPLAY 
KVSAPLRV 



GAG Majority 

r 

160 



PGQEK RGERGEARC P PDLLC PDAAVTTS SVSVRSKM 




New araxf ad3. pep 
New araxf add. pep 
New canxfad3.pep 
New canxfadd.pep 
New soyxf ad3. pep 
New soyxf add. pep 
New soyxfad2.pep 
UAS TOR FA - OH . PEP 
CORN FAD 2 . PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH. pro 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
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R M A V S P 



S K 



K S 



— r 

17C 



16 0 



- E - 
1 — 

190 



T Majority 



200 




New araxfad3.pep 
New araxfadd.pep 
New canxfad3.pep 
New canxfadd.pep 
New soyxfad3.pep 
^ New soyxfadd.pep 
K New soyxfad2.pep 
S CASTOR FA-OH.PEP 
G CORN FAD2.PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH.pro 
Jgj bjunf ad2 . PRO 
N helianf ad2 . PRO 

petroselFad2 . PRO 
R potatoFad2 . PRO 

Maj ority 



New araxfad3.pep 
New araxfadd.pep 
New canxf ad3. pep 
New canxfadd.pep 
New soyxfad3.pep 
New s oyx f add . pep 
New soyxfad2.pep 

CORN FAD 2 . PEP 
New araxfad2.pep 
New canxf ad2. pep 
lesqOH.pro 
bjunf ad2 . PRO 
helianf ad2 .PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
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LFSF5YVVRDLI I V S A 



L 'fc^M V 

W K s'Vm V 

W -ft^M V 
L T :^fe^^V 
V ^^SE&In F 



L 



V R 

V P. V A V 
A P F A V 

V P E L A IS* V 
L F L V I 

V P gfjV Si A V 
L S F$ : 



Y Jbj 



7 I &'^|^;V 



WPLYWAAQGC 



-VATTYFPL--LP-PLS - , - A Majority 

™> i — r 

60 270 280 
-I rr L_ |_ 

- I ^A V tfjv D S W F £S) New araxfad3.pep 

- AG A AjTJL^N N W I V New araxf add . pep 

~ #$? A vdt^g'D SWFF New canxfad3.pep 

-AGAA^LNNWLV--------- New canxfadd.pep 

- A ' A; : A I h£\'D N W L;lj$- - - - - - - - - New soyxfad3.pep 

- A '0iA A^LNNWLV--- ___ New 30 yxfadd.pep 

- I |^jTa^H^- - ^^^1^- L iffl New soyxfad2.pep 
S I ^S^ F i < fi P Y - - I S S 1&§^~^ V 0 CASTOR FA-OH.PEP 

F $1 L A I I PA - - S ^SfR - |m A fi CORN FAD 2 . PEP 

New araxf ad2 ♦ pep 

t^sisp^- - fSShjJBBB - |§i\B New canxf ad2 *p e p 

^|u~ ~ ^3^W^S3^ T PjP*H lesqOH.pro 

H iJ^^lI^^ H H " " Hs T ^^™ _ s I H helianfad2 - PR0 

F^^^^^I Q$p- - 1||1 H ^ 1 SI P etroselFad2 • PR0 

8§3ilf N T p3$H ||- - ^i^S pTc - S? 1 S potatoFad2.PRO 



W^^jf^ I A^ap^T M 




w^r^^li a 

I H G F V^gJ&F 




Maj ority 



New araxf ad3. pep 
New araxf add. pep 
New canxfad3.pep 
New canxfadd.pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CASTOR FA-UH.FEP 
CORN FAD 2 . PEP 
New araxf ad2 -pep 
New canxfad2.pep 
lesqOH . pro 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
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H S S L L V P 



FSWKYSHR 



H K S N T G S 



ERDEVFVPKPK 



330 



350 



Vg^N 
V^N 

V $pN 



L P E R V 
M S E K I 
L P E K L 
'Plfify SWHjjPjMSEKI 
I5$$!s W$jjfejL T E K I 



S W Hi 



s w 




A - Majority 

— r 

360 
L- 

New araxf ad3 .pep 
New araxf add .pep 
New canxfad3.pep 
New canxfadd.pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CASTOR FA-OH.PEP 
CORN FAD 2 . PEP 
New araxf ad2. pep 
New canxfad2.pep 
lesqOH . pro 
bjunfad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
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WYS KYL-NNPTGRVLP. LTVPLT 



WPLYLAFNVSGRPY Majority 



r 7 o 



380 



390 



400 



- j y. % - §cs - 



■ - t.;n t 

- v% v n 

- k s 

- igiv n* 

- F F S 

. &;f 



? ^3j! T P Y 



T A S T 



? s f - 

^ S V A Kr£f, T - 

G M 5 



P H S T - pM L 

D K - ;f^F F 

S H F T - 3?1M L 

D K T " F F 
DSMT-^LI 

D T V T - 'RjM L 

jisr'^^^gl^A 

S T T F ^rj&|T V 





L P M 3L£A Y g&ja&p^C Y R 
L §£m |AY| F^^flw A R 
L P M^A Y^^^^W Y R 
L jpM i^A Y gfi§j|jw A R 

^ P L F V Y I F S R 

£;a f|v^f 




New araxf ad3. pep 
New araxfadd.pep 
New canxfad3.pep 
New canxfadd.pep 
New soyxfad3.pep 
New suyxfadd.pep 
New soyxfad2.pep 



CORN FAD 2 . PEP 
New araxf ad2. pep 
New canxfad2.pep 
lesqOH . pro 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRC 
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F A S K F D F Y S 



F N D 



~"1 — 

110 



R L Q 
-1 



IYISDA~-GILAVCL^.LY Majority 



.p; - 
Ew - 



F E 
E - 



- - G S |T^J N' =f | Y S 5 

- - G S ^ Y K ^ D S :■ 

- - G S iff] Y N iP> Y S S 

- - g s -Hv y h Jp- d s :■ 

- - G 5 Jfr^ n Y s r; 

- - G s |r^.; D x i\ s s : 
S £4J^ 5 ^ Y H CP' Y ^ 
F i^fe^Y^ D | ^ Y G ^ 

- - ---- 

F ^^^Y D %K S $ 
F f^-fc^Y D ;P' Y G 




430 



K L g§A T ji^T T C W S 

K DVL TfflTjfjCWTAM 

K L t|tTCWS (j$M 

NDVLT^ T 3^ CWTAM 
G^AI^TLCWATM 
D V I T^T^CWAAM 



M A L 

L A T 
F S L 



440 
L_ 



L I - - New araxfad3.pep 
L V - - New araxfadd.pep 
L V - - New canxfad3.pep 
L V - - New canxfadd.pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CASTOR FA- OH. PEP 
CORN FAD2.PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH.pro 
bjunf ad2 . PRO 
helianfad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 

Majority 



New araxfad3.pep 
New araxfadd.pep 
H D D K New canxfad3.pep 
New canxfadd.pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyx£dd2 .pep 
C A3 TOR FA OK-PFF 
CORN FAD2 . PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH . pro 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 



?nt Report of USPTC3 MEG, using J Hem method wrtti PAM250 residue weight table. 
January 26, 1998 5 42 PM 



Page 7 




i^a i^v '£^"1h 



H Majority 



New araxfad3.pep 
New araxfadd.pep 
New canxf ad3. pep 
New canxf add. pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CASTOR FA-OH.PEP 
CORN FAD2 . PEP 
New araxfad2.pep 
New canxfad2.pep 
lesqOH. pro 
bjunfad2.PR0 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 

Majority 



New araxfad3.pep 
New araxfadd.pep 
New canxf ad3 . pep 
New canxf add. pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CAS TOP FA- OK .PEP 
CORN FAD 2 - PEP 
New araxfad2.pep 
New canxf ad2 .pep 
lesqOH.pro 
bjunf ad2 . PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 
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Majority- 



New araxfad3.pep 
New araxfadd.pep 
S ----- - New canxfad3.pep 

New canxf add . pep 
New soyxfad3.pep 
New soyxfadd.pep 
New soyxfad2.pep 
CASTOR FA-OH.PEP 
CORN FAD2.PEP 
New araxfad2.pep 
New canxf ad2. pep 
lesqOH . pro 
bjunf ad2 . PRO 
helianfad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 



- G - - - - - KGVFWYNNKL 

I 

610 

-NLYGEVjKj- - - - - V R A D 

- D |j SKIN 

- N L Y G E I -----VTAE 
-L-----H-----SQRD 

-G-----S-----SKLE 

S E \k?&$&W& 

P 7 Q • 

- R iK^FtM^KfflF 

Bftj^* 

'l Plp^ 1 

^ S^'M 



Q G 

£ g - - - - - Ifo&V; 



— I — 

620 




- N 



Majority 



New araxfad3.pep 
New araxfadd.pep 
New canxf ad3 . pep 
New c^nfadd.pep 
New oyxfad3.pep 
New s v>; f add . pep 
New soyxfad2.pep 
CASTOR FA -OH PF? 
CORN FAD 2 . PEP 
New araxfad2.pep 
New canxf ad2. pep 
lesqOH .pro 
bjunfad2 .PRO 
helianf ad2 . PRO 
petroselFad2 . PRO 
potatoFad2 . PRO 



tion 'Decoration #1': Shade (with bright turquoise at 40* fill} residues that match 
raxfad2.pep exactly. 
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076.3. 



1000 



500 



— I — 

200 



100 



50 



20 



10 
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- lesqOH.pro 

- Newaraxfad2.pep 

- New canxfad2.pep 

■ bjunfad2 PRO 

■ petrose!Fad2.PRO 

- potatoFad2.PRO 

- CASTOR FA-OH.PEP 
* New soyxfad2.pep 

■ helianfad2.PRO 

■ CORN FAD2.PEP 

■ New araxfadd.pep 
New canxfadd.pep 
New soyxfadd.pep 
New soyxfad3.pep 
New araxfad3.pep 
New canxfad3.pep 



New soyxfad2.pep = soybean delta- 12 desaturase 

CASTOR FA-OH PEP = castor 12-hydroxylase 

New araxfad2.pep =Arabidopsis delta-12 desaturase 

New canxfad2.pep = canola delta-12 desaturase 

CORN FAD2 PEP = com deita-12 desaturase 

bjunfad2 PRO = Brassica juncea delta-12 desaturase 

helianfad2 PRO = sunflower delta-12 desaturase 

petroselFad2.PRO = parsley delta-12 desaturase 

potatoFad2.PRO = potato delta-12 desaturase 

lesqOH = Lesquerella fendleri 12-hydroxylase 

New araxfadd pep ^Arabidopsis plastidic delta- 15 desaturase 

New canxfadd.pep = canola plastidic delta- 1 5 desaturase 

New soyxfadd - soybean plastidic delta- 15 desaturase 

New soyxfad3 = soybean microsomal delta- 15 desaturase 

New araxfad3 pep = Arabidopsis microsomal delta- 15 desaturase 

New canxfad3 pep =■ canola microsomal delta- 15 desaturase 
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KXPRKSSION OK CASTOR AND L. FENDLERI OLE ATE 
12-HVDROXVLASES IN TRANSGENIC PLANTS 



Effects on lipid metabolism and inferences on structure-function relationships in fatty 
acid hvdrow loses 

V BROUN, N. i I A WKliR and C.R. SOMER VILLE 
Carnegie Institution of Washington 
Department of Plant Biology 
290, Panama street 
Stanford C A 94305 



I n trod uction 

Ricinoleic acid (D- 1 2-hydroxyoctadec-cis-9-enoic acid), is an hydroxvlated fatty 
acid winch constitutes 85-90% of (lie seed fatty acids in castor bean piants {Rianus 
communis /..). Tim unusual fatty aod is aiso one of a series of related Hvdrow ( ; att\ 
Acids (Hi Asj produced m the seeds of Lesquerella species. In these species, which, like 
A. thaitana and rapeseed belong to the Brasstcacae family, ricinoleic acid is generally a 
minor constituent. Major HFAs include densipolic ( 12-OH, 18:2 (3,9)), iesquerolic (14- 
OH. 20 - I (<>)) and auricolic (14-011, 20:2 (3,9)) acids. 

In castor, where metabolism of HFAs has been studied in most detail, ricinoleic 
acid is synthesized in seeds on phosphatidyl choline, then very efficiently removed from 
membranes and transferred to the triacy [glycerol pool (Bafor et al., 1991). 

Recently, we have reported the isolation of a cDNA clone encoding the oleate 
12- hydroxylase from castor (van de boo et al , 1995). Constitutive expression of the 
hydroxylase cDNA in transgenic tobacco resulted in accumulation of low levels of 
ricinoleate in seed lipids, but not in leaves and roots. In order to further characterize 
metabolism of HI As m transgenic plants, we ha\e introduced tins cDNA into \ tiiah.nna 
We repor' here how lipid metabolism is affected in transgenic plants. 

hxtiaplastidial m-o desaturases and castor oleate 12- hydroxylase share a number 
ol biochemical characteristics rioniiiL 7 of a cDNA encoding the castor hvdrnvv' ase has 
also contirmeu mat the two en/vines are close! v related (van de Ion rt T , 
Although ii - aciMiii 1 1 w - K i ( ,t m I mmv 1 * r - Mfffivl in hn r -""v:}nT *he\ !fad '.. ; r -"::\W 
wiiic.iMVjc in 'Hi,!-: iM i! i \ csUL'aie v. u a t structural components in these cn/oncs are 
s ■ * ' ' •' ; : - ca y! C..< a w ;^ liu : .v.. i ... i i ,v. uu 1 1 1 : ■ ,i i \< u ■ : ; < * i e a • c 

I 2-hydroxylase, Irom l.csquereiia fendlen Multiple comparisons of desalinate and 
nwiiowia.se scojuciKcs leveaicu kc\ uiltercnccs between the two categories o! eu/xme^ 
We i epo! i heie m\ .-..'>.. . o t* » >n U sp-m .o. ;:::: _. 




i. Kxprcssion of C astor and L. fetidicri Hydroxylase (k'ncs in transgenic A. ihaliana 

We designed degenerate primers based on the sequence of castor fatty acid 
hydroxylase CFahl2 and used them to PCR-amplify cDNAs from L fendlen. One such 
cDNA detected an abundant seed specific transcript on Northern blots of L fendlen 
RNA Its sequence had extensive similarity with the CTahl2 gene. This cDNA was used 
to isolate a genomic clone which was introduced into A. ihaliana. 

Expression of the L fendlen gene resulted in accumulation of HFAs in transgenic plants, 
up to 15% of seed fatty acids, thus establishing the gene encodes L. fendlen hydroxylase 
LFahl2. 

Transgenic plants expressing CFah 1 2 under the control of a strong seed specific 
promoter were also obtained. In these plants, HFAs constitute up to 20% of the seed fatty 
acids. Seed fatty acid composition of A. ihaliana plants expressing CFah 12 or LFahl2 is 
very similar, suggesting the two enzymes have comparable activities in transgenic plants. 

Ricinoleic acid is only one of four HFAs produced in transgenic seeds, which 
also accumulate densipolic, lesquerolic and a small amount of auricolic acid. This 
sus«ests that Arahidopsis and related Lesquerella species metabolize ricinoleic acid in a 
similar way. 

Expression of LFahl2 under the control of the CaMV 35S promoter did not 
affect fatty acid composition of vegetative organs, even though hydroxylase activity could 
be detected. This implies either poor enzyme activity or efficient turnover of HFAs in 
non-seed tissues. 

Accumulation of HFAs was accompanied with an increase in oleate levels and a 
concurrent decrease in 18:2 and 18:3, suggesting the oleate 12- desaturase is inhibited m 
Tfns'HTic plants expre^imj either ^jene 



2. Investigations of Structure-Function Relationships in Hydroxylases and related 
Desaturases 

We performed multiple comparisons between oleate 12- desaturases, CFah 12 
and LFahl2, and identified six residues conserved among desaturases which differ in fatty 
acid hydroxylases. Using appropriate growth conditions (Covello and Reed, 1996), we 
were able to express LFahl2 in yeast, under the control of the GAL! promoter. Yeast 
strains over-expressing the Lesquerella gene accumulated a small amount of ricinoleic 
acid. We could also detect small levels of 18:2, indicative of some desaturase activity of 
the enzyme in this context. 

in order to establish tiie functional significance of observed residue differences 
between desaturases and hydroxylases, we used site-directed mutagenesis to substitute 
de r ^aPira r e residues for the corresponding residues in !Tah!2 at all six positions In vea^t 
strains expressing the mutant hydroxylase, ratios of 18 2 to ricinoleic acid levels were 

This result indicates that these residues are essentia! in M an 12 m determining, the 
outcome ^ 1 1 Ml u >iuo » > \ iuai io: i 




344 

Conclusion 

We described here the isolation of a novel fatty acid hydroxylase from L. 
fcndien We also presented some results from the analysis of transgenic A. lhaliana 
plants expressing the castor and L. fendleri genes. We plan to use these transgenic plants 
to dissect mechanisms involved in removing HFAs from membranes, channeling them to 
storage lipids or breaking them down. We also hope to gain understanding of what 
controls such mechanisms. 

We also reported here the critical role played by a small number of residues in 
controlling the outcome of fatty acid oxidation. Narrowing down on fewer residues will 
make it easier to rationalize structural differences between hydroxylases and desaturases, 
and understand how these differences affect reaction mechanisms. 
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Figure 1 : (ia. ^ 1 : 'o«ram of fattv acid methyl enters from ve:i 
\ i Ape or a mutant tatty acid hydroxylase from / 
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